I. INTRODUCTION
Consider a bounded connected open set Q of fR" and two n-forms a, P with f, g > 0. We shall prove that, under some regularity assumptions on Q, f and g, there exists a diffeomorphism cp : S2 --~ Q, keeping the boundary pointwise fixed and such that where ~, _ ~i I a.
In analytical form, the above result is equivalent to THEOREM 1. - integer, and cp (x) = (r cos (9 + a (r2)), r sin (8 + a (r2))) where (r, 8) denote the polar coordinates. It is clear that such a cp is a solution of ( 1.1 ).
(ii) For notational convenience we shall denote for k >_ 0 an integer, [M] (under stronger smoothness assumptions) and by Banyaga [B] for manifolds with boundaries (in the C~ case). For the special case of the ball in dimension 2 or 3, see [T] , [D] respectively. Our purpose here is to present a simple proof of this theorem, using standard properties of the Laplacian for domains in !R". This allows us to avoid the use of differential forms and the notion of manifolds. At the same time we obtain precise regularity results. As one would expect the solution cp is one differentiability class smoother than' f and g if one works with Holder norms. In our proof, given in Section 2, this point requires special attention. For 3 THE JACOBIAN DETERMINANT manifolds without boundaries this gain in smoothness was established by Zehnder [Z] , under the additional assumptions that f, g are sufficiently close in C°~ « norm and g is in C4. It goes without saying that our proof can be carried over without difficulty to manifolds Q with boundaries.
As an application of Theorem 1 we can construct a volume preserving diffeomorphism with given boundary data. In other words we claim that if Q is as in Theorem 1 and ~° E Diffk+ 1 ~ « (S2), then there exists 0 3 C 8 D i f f k + 1 , 0 3 B 1 ( 0 3 A 9 ) such that Indeed if we use Theorem 1 with g= 1, then ~, =1 (since is a diffeomorphism) and we can therefore find cp satisfying ( 1.1 ). We obtain a solution of the above problem by This type of problem plays a role in the construction of volume preserving mappings with prescribed periodic orbits and ergodic mappings, as worked out by Alpern [A] , Anosov-Katok [AK] . In [D] it was shown how to apply the result to minimization problem in the calculus of variations with further applications to nonlinear elasticity.
Finally it is interesting that the corresponding problem for non compact manifolds leads to additional topological obstructions as shown by GreeneShiohama [GS] .
In (6) is not unusual in magnetism or in elasticity, cf. for example Abraham-Becker [AB] or Love [L] The first inequality, which is also valid for k = 0 and a = ~i, follows from To obtain (11) we observe that and hence combining (10) for k=O and with the above inequality we have immediately (11).
It now remains to show that u (x) = x + v (x) is a diffeomorphism, this is an easy consequence of the fact that and u (x) = x on 0Q (see for example Corollary 2, p. 79 in [MO] (3) and (4) Collecting (13), (14) and (15) (17) 
